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Foreword 

This Ethiopian Standard has been prepared under the direction of the Technical Committee for Animal 
and vegetables fats and oils (TC 23) and published by the Ethiopian Standards Agency (ESA). 

The standard is identical with ISO 23275-2:2006, Animal and vegetable fats and oils - Cocoa butter 
equivalents in cocoa butter and plain chocolate -- part 2: Quantification of cocoa butter equivalents, 
published by International Organization for Standardization (ISO). 

For the purpose of this Ethiopian Standard, the adopted text shall be modified as follows. 

• The phrase "International Standard" shall be read as "Ethiopian Standard"; and 

• A full stop (.) shall substitute comma (,) as decimal marker. 
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Animal and vegetable fats and oils — Cocoa butter equivalents 
in cocoa butter and plain chocolate — 

Part 2: 

Quantification of cocoa butter equivalents 



1 Scope 

This part of ISO 23275 specifies a procedure for tine quantification of cocoa butter equivalents (CBEs) in 
cocoa butter (CB) and piain cinocoiate by Inigln-resoiution capiiiary gas cinromatography (HR-GC) of 
triacyigiycerois, and subsequent data evaluation by partial least-squares regression analysis. 

NOTE The presence of CBEs in CB and plain chocolate down to a level of 0,6 % (fat content of chocolate assumed 

to be 30 %) can be determined by using the procedure explained in ISO 23275-1. Differences in the procedure of the two 
methods exist in the number of individual triacyigiycerois used for data treatment and in the mathematical evaluation 
principle of the data. The presence of CBEs is detected by linear regression analysis applied to the relative proportions of 
the three main triacylglycerol fractions of the fat analysed. The amount of the CBE admixture is estimated by partial least 
squares regression analysis applied to the relative proportions of the five main triacyigiycerois. 



2 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

2.1 

cocoa butter equivalents 

CBEs 

fats detected in cocoa butter and plain chocolate 

2.2 

CBE content of cocoa butter 

mass fraction of substances in cocoa butter determined by the procedure specified in this part of ISO 23275 

NOTE It is expressed in grams per 1 00 g of cocoa butter. 

2.2 

CBE content of chocolate 

mass fraction of substances in chocolate determined by the procedure specified in this part of ISO 23275 

NOTE It is expressed in grams per 1 00 g of chocolate. 



3 Principle 

Cocoa butter, or the fat obtained from plain chocolate, is separated by HR-GC into triacylglycerol fractions 
according to their molecular mass and degree of unsaturation. The added amount of CBEs is estimated by 
partial least squares regression analysis applied to individual triacylglycerol fractions of the fat analysed. 
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4 Reagents and materials 

Use only reagents of recognized analytical grade, unless otherwise stated. 

WARNING — Attention is drawn to tlie regulations which specify the handling of dangerous matter. 
Technical, organizational and personal safety measures shall be followed. 

4.1 Cocoa butter Certified Reference Material (CRM) IRMM-801 I^], for calibration purposes and system 
suitability check. 

4.2 Fat solvent, non-chlorinated solvents (e.g. diethyl ether, n-heptane, iso-octane). 

4.3 Hydrochloric acid, c = 8 mol/l. 

4.4 Fluted filter paper^), 15 cm. 

5 Apparatus 

5.1 Analytical balance, with a readability of 0,1 mg. 

5.2 Drying oven, maintained at 55 °C. 
A dry heater block may be used. 

5.3 Food grater, a kitchen blender with a design featuring the motor above the receiving container to avoid 
melting the samples^). 

5.4 Volumetric flasks, of capacity 20 mi. 

5.5 Pipettes, of capacity 1 ml. 

5.6 IVIicrosyringe, with maximum volume 10 |jI, graduated to 0,1 |jl, or automatic sampler. 

5.7 Gas chromatograph (GC), fitted with a cold on-column injection system and a flame ionization detector 
(FID). 

Alternative injection systems [e.g. a split injector, a programmed-temperature vaporizer (PTV) or a moving- 
needle injector] may be used provided the same results are obtained as indicated in 10.2. 

The separation and quantification have proven to be satisfactory if the following experimental conditions are 
followed: 

— GC column: 25 m to 30 m length, with 0,25 mm i.d., fused silica coated with thermostable 50 % 
phenylmethylpolysiloxane to a film thickness of 0,1 |jm to 0,15 [im. 

— temperature programme: 100 °C (initial temperature), programme rate 30 °C/min to 340 °C (final 
temperature). 

— carrier gas: helium or hydrogen (purity ^ 99,999 %). 



1 ) S&S 589 medium filter paper is an example of a suitable product available commercially. 

2) Philips HR2833 is an example of suitable equipment commercially available. 

This information is given for the convenience of the users of this part of ISO 23275 and does not constitute an 
endorsement by ISO of these products. 
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NOTE Suitable columns and alternative experimental conditions, used In an International collaborative study, are 

listed In Annex A. Operating conditions may be changed to obtain optimum separation of cocoa butter triacylglycerols. 

5.8 Chromatographic data system. 

5.9 Soxhiet extractor, with standard taper joints, siphon capacity ca. 100 mi (33 mm x 88 mm extraction 
thimbie), 250 mi Erienmeyer fiask, and reguiated heating mantie. 



6 Sampling 

A representative sampie shouid have been sent to the iaboratory. It shouid not have been damaged or 
changed during transport or storage. 

Sampiing is not part of the method specified in this part of ISO 23275. A recommended sampiing method is 
given in ISO 5555. 



7 Preparation of test sample 

7.1 Preparation of cocoa butter CRM for calibration purposes and system suitability check 

Before opening and using the cocoa butter CRM (4.1), the ampouie shaii be warmed in a drying oven (5.2) 
untii the contents have meited. When a ciear soiution is obtained, mix the contents by repeated inversion for 
not iess than 20 s. Then open and transfer the contents to a ciean viai, which can be tightiy seaied and 
preserved in a cooi piace for future usage. 

7.2 Preparation of chocolate sample 

Chili approx. 200 g of chocoiate until hard, and grate to fine granuiar condition using a mechanicai device (5.3). 
Mix thoroughiy and preserve in tightiy stoppered bottie in a cooi piace. 

8 Procedure 

8.1 Fat extraction 

8.1 .1 Separate the fat and determine the fat content in a sampie of chocoiate (prepared as described in 7.2) 
by Soxhiet extraction I^l, as foiiows. Weigh 4 g to 5 g of chocoiate into a 300 mi to 500 mi beal<er. Add siowiy, 
whiie stirring, 45 mi of boiiing water to obtain a homogeneous suspension. Add 55 mi of HCi (4.3) and a few 
defatted boiiing chips, or other antibumping agent, and stir. Cover with a watch giass, bring the soiution siowiy 
to the boii, and boii gentiy for 15 min. Rinse the watch giass with 100 mi of water. Fiiter digest the soiution 
through a medium fluted fiiter paper (4.4), or equivaient, rinsing the beal<er three times with water. Continue 
washing untii iast portion of flitrate is chiorine-free. Transfer the fliter with the sampie to a defatted extraction 
thimbie and dry for 2 h in a smaii beal<er at 1 00 °C. Piace a giass wooi piug over the fliter paper. 

Add a few defatted antibumping chips to a 250 mi Erienmeyer flasl< and dry for 1 h at 100 °C. Cooi the flasl< to 
room temperature in a desiccator then weigh it. Piace the thimbie containing the dried sampie in the Soxhiet 
apparatus (5.9), supporting it with spirai or giass beads. Rinse the digestion beal<er, drying beal<er and watch 
giass with three 50 mi portions of petroieum ether, and add the washings to the thimble. Reflux the digested 
sampie for 4 h, adjusting the heat so that the extractor siphons >30 times. Remove the flasl< and evaporate 
the solvent. Dry the flasl< at 102 °C to constant mass (1,5 h). Cooi in the desiccator to room temperature then 
weigh. Constant mass is attained when successive 1 h drying periods show additional loss of < 0,05 % fat. 
Duplicate determinations shouid agree to within 0,1 % fat. 
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The total fat content, Cfgt, of the chocolate, in grams per 100 g. Is calculated as follows: 

ffZfat x100 

Cfat = 

m 

where 

OTfat is the total fat obtained by extraction, in grams; 

m is the mass of the test portion (chocolate), in grams. 

Alternative extraction procedures may be used (e.g. by accelerated solvent extraction, by supercritical carbon 
dioxide or by using microwaves) provided that the same results are obtained. 

Report the fat content to two decimal places. 

8.2 Separation of individual triacylglycerols by HR-GC 

The test samples [cocoa butter, fat extracted from chocolate, and cocoa butter CRM (4.1)] shall be warmed in 
a drying oven (5.2) until completely melted. If the liquid sample contains some sediment, filter the sample 
inside the oven to obtain a clear filtrate. Pipettes (or similar equipment) used for transferring the sample during 
weighing operations should be brought to a temperature of ca. 55 °C in a drying oven (5.2) in order to avoid 
partial fat fractionation during handling of samples. 

Weigh ca. 0,2 g of test sample in a 20 ml volumetric flask (5.4) and dilute to the mark with a suitable fat 
solvent (4.2). Pipette (5.5) 1 ml of the resulting solution in another 20 ml volumetric flask and dilute to the mark 
with the same solvent. 

Inject 0,5 |jl to 1,0 |jl of the final test solution (pfat = 0,5 mg/ml) into the HR-GC system using the cold on- 
column injection system. 

Alternative sample amounts and injectors may be used provided that the detection system employed gives a 
linear response and the system suitability criteria (10.2) are met. 

8.3 Identification 

Identification of the five major triacylglycerol fractions [1,3-dipalmitoyl-2-oleoylglycerol (POP), 1-palmitoyl-2- 
oleoyl-3-stearoylglycerol (POS), 1-palmitoyl-2,3-dioleoylglycerol (POO), 1,3-distearoyl-2-oleoylglycerol (SOS) 
and 1-stearoyl-2,3-dioleoylglycerol (SOO)] is made by comparison of the retention times of the test samples 
with those of the cocoa butter CRM (4.1). In general, triacylglycerols appear in order of increasing number of 
carbon atoms and of increasing unsaturation for the same number of carbon atoms. The elution order of the 
triacylglycerols of the cocoa butter CRM is given in the example chromatogram (Figure A.I). 

9 Calculation 

9.1 Determination of response factors 

Determine the response factors of the triacylglycerols POP, POS, POO, SOS and SOO by injection of the 
cocoa butter CRM solution using experimental conditions identical to those used for the samples. Calculate 
the percentage of each of the five triacylglycerol fractions by the following equations: 

Pref,,-^^^^x100% (1) 
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Fi = ^ (2) 

■'ref,! 

where 

P|.gf J is the percentage of triacylglycerol / in the cocoa butter CRM (from peak areas); 

^i-gf ^ is the peal< area of the triacyigiyceroi / in the cocoa butter CRM; 

Z^ref ; is the sum of the peak areas attributed to POP, POS, POO, SOS, SOO in the cocoa butter CRM; 

F^ is the detector response factor of triacyigiyceroi / in the cocoa butter CRM; 

W|.gfj is the mass fraction, in percent, of triacyigiyceroi / in the cocoa butter CRM as given in the 
certificate I^l. 

Report the resuits to two decimai piaces. 

9.2 Calculation of percentages of triacylglycerols 

Caicuiate the percentages of the triacyigiycerois POP, POS, POO, SOS and SOO in the test sampie by 

wtest i = ^ ^^^^^ X 1 00 % (3) 

where 

wtgst , is the mass fraction, in percent, of triacyigiyceroi / in the test sampies; 

^test i 's t'^® P®^*^ ^""^^ corresponding to the triacyigiyceroi i in the test sampie; 

F^ is the response factor as determined in 9.1 . 
Report the resuits to two decimai piaces. 

9.3 Calculation of CBE content in cocoa butter 

The CBE content of the cocoa butter, cq^^q^, expressed in grams of CBE per 100 g of cocoa butter, is 
caicuiated by using a partiai ieast squares regression anaiysis [Equation (4)] of the reiative proportions of the 
five main triacyigiycerois; i.e. %POP + %POS + %P00 + %SOS + %S00 = 100 % as determined in 
Equation (3): 

ccBE.CB = 37,439 + 1,175 X POP - 1,939 x POS - 0,121 x POO + 0,982 x SOS - 0,097 x SOO (4) 

Report the resuits to two decimai places in grams per 100 g. 

Equation (4) was established by using a calibration set of 798 CB/CBE blends containing 10%, 15% and 
20 % CBEs. The compulsory use of the cocoa butter CRM in this method for calibration purposes and system 
suitability check ensures a high comparability of the results between individual testing laboratories and 
commutability of the elaborated procedure ["^l. 

In 99 % of cases where commercially available fats are used for blend formulation, the prediction error does 
not exceed + 2,60 % related to cocoa butter. 
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9.4 Calculation of CBE content in chocolate 

The CBE content of the final product chocolate, cqq^ ^hoc expressed in grams of CBE per 100 g of chocolate, 
is calculated by applying Equation (5): 

_ '^■fat • '^■CBE,CB ,^x 

•^CBE.choc - 7^^^^ \'^l 

where 

Cfat is the total fat content of the chocolate, in grams per 100 g, as determined in 8.1; 

cqbe qb is the CBE content of the cocoa butter, in grams per 100 g, as determined in 9.3. 

Report the results to two decimal places. 

In 99 % of all cases where commercially available fats are used for blend formulation, the prediction error 
does not exceed ± 0,78 % relative to chocolate (assumed fat content of chocolate 30 %). 

10 Procedural requirements 

10.1 General 

The details of the chromatographic procedure depend, among other factors, on equipment, type, age, and 
supplier of the column, means of injection of the test solution, sample size and detector. Different column 
lengths and brands may be used, and injection volumes may be varied, if the requirements of the system 
suitability tests (10.2) are met. 

10.2 System suitability 

The cocoa butter CRM (4.1) shall be used to check the suitability of the separation system. 

a) Resolution 

The HR-GC separation system shall be capable of separating the critical pairs POS/POO and SOS/SOO 
with a chromatographic resolution of at least 1,0. In the case of failure, the chromatographic conditions 
(e.g. sample size, column temperature, carrier gas flow) must be optimized. 

b) Determination of detector response factors 

To check that the assumption that flame-ionization detector response factors of triacylglycerols do not 
differ significantly from unity, the cocoa butter CRM shall be analysed applying standard GC conditions. 
Experience has shown that for a properly functioning chromatographic system the response factors for 
the five main triacylglycerols (POP, POS, POO, SOS, SOO) vary within a range of 0,80 to 1 ,20. 

11 Precision 

11.1 Interlaboratory test 

Details of the collaborative study on the precision of the method are listed in Annex A. The values derived 
from this interlaboratory test may not be applicable to concentration ranges and matrices other than those 
given. 
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11.2 Repeatability 

The absolute difference between two independent singie test resuits, obtained using the same method on 
identical test material in the same laboratory by the same operator using the same equipment within a short 
interval of time, will in not more than 5 % of cases be greater than 0,721 g/100 g relative to cocoa butter, and 
0,216 g/100 g relative to the final product chocolate (with the assumption that the fat content of the chocolate 
is 30 %). 

Values for the repeatability limit, r, as found in the validation study are summarized in Tables A.2 to A.4. 

11.3 Reproducibility 

The absolute difference between two single test results, obtained using the same method on identical test 
material in different laboratories with different operators using different equipment, will in not more than 5 % of 
cases be greater than 1,719 g/100 g relative to cocoa butter, and 0,516 g/100 g relative to the final product 
chocolate (with the assumption that the fat content of the chocolate is 30 %). 

Figures for the reproducibility limit, R, as found in the validation study are summarized in Tables A.2 to A.4. 



12 Test report 

The test report shall specify: 

a) all information necessary for the complete identification of the sample; 

b) the sampling method used, if known; 

c) the test method used, with reference to this part of ISO 23275; 

d) all operating details not specified in this part of ISO 23275, or regarded as optional, together with details 
of any incidents which may have influenced the test result(s); 

e) the test result(s) obtained or, if the repeatability has been checked, the final quoted result obtained. 
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Annex A 

(informative) 

Results of interlaboratory test 



The method was validated in 2002 in a European interlaboratory test with 13 participants I^l t^l The method 
was validated for CBE levels approx. 5 % CBE in chocolate; i.e. admixture of 15 g, 25 g and 30 g CBE/100 g 
of cocoa butter corresponding to 4,5 g, 7,5 g and 9,0 g of CBE in chocolate (fat content of the chocolate 
assumed to be 30 %). 

Table A.I shows suitable GC conditions^). An example of a triacylglycerol profile of the cocoa butter CRM is 
shown in Figure A.I . The precision results are given in Tables A.2 to A.4. 

Table A.1 — Suitable GC conditions to be used for triacylglycerol analyses of cocoa butter, 

CBEs, CB/CBE blends and chocolate 



Possible method 


1 


2 


3 


4 


5 


Column characteristics: 












— stationary phase 


DB-17HT 


RTX-65TG 


CB-TAP 


RTX-65TG 


CB-TAP 


— length (m)] 


30 


30 


25 


30 


25 


— i.d. (mm) 


0,25 


0,25 


0,25 


0,25 


0,25 


— film thickness (|jm) 


0,15 


0,1 


0,1 


0,1 


0,1 


Temperature mode (oven): 












— injection temperature (°C)/hold time 
(min) 


80/2 


340/1 


280/0 


100/0,5 


340/0 


— programme rate 1 (°C/min) 


50 


1 


10 


50 


1 


— temperature 1 (°C)/hold time (min) 


300/0 


— 


320/0 


330/2 


— 


— programme rate 2 (°C/min) 


30 


— 


2 


1 


— 


— temperature 2 (°C)/hold time (min) 


— 


— 


— 


— 


— 


— programme rate 3 (°C/min) 


— 


— 


— 


— 


— 


— final temperature (°C)/hold time (min) 


350/30 


360/3 


360/6 


350/5 


360/10 


— injector temperature (°C) 


oven track 


390 


370 


oven track 


360 


— detector temperature (°C) 


360 


370 


370 


355 


360 


Injection mode 


OCI 


split 


split 


OCI 


split 


Carrier gas: 












— type 


H2 


H2 


H2 


He 


He 


— pressure (kPa) 


— 


120 


100 


— 


150 


— flow (ml/min) 


0,8 


— 


— 


0,8 


— 


Sample: 












— concentration (mg/ml) 


0,3 


50 


12,5 


0,3 




— volume injected (|jl) 


0,5 


0,1 


0,6 


0,5 


1 



3) These types of columns are examples of suitable products available commercially. This information is given for the 
convenience of users of this part of ISO 23275 and does not constitute an endorsement by ISO of these products. 
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Table A.1 {continued) 








Possible method 


6 


7 


8 


9 


10 


11 


Column characteristics: 














— stationary phase 


RTX-65TG 


CB-TAP 


DB-17HT 


CB-TAP 


CB-TAP 


CB-TAP 


— length (m) 


30 


25 


30 


25 


25 


25 


— i.d. (mm) 


0,25 


0,25 


0,25 


0,25 


0,25 


0,25 


— film thickness (|jm) 


0,1 


0,1 


0,15 


0,1 


0,1 


0,1 


Temperature mode (oven): 














— injection temperature (°C)/hold time 
(min) 


200/0 


100/0,1 


50/2 


200/2 


100/1 


200/2 


— programme rate 1 (°C/min) 


15 


70 


50 


20 


30 


12 


— temperature 1 (°C)/hold time (min) 


360/0 


— 


300/1 


320/0 


300/2 


— 


— programme rate 2 (°C/min) 


1 


— 


10 


1 


30 


— 


— temperature 2 (°C)/hold time (min) 


— 


— 


340/2 


— 


— 


— 


— programme rate 3 (°C/min) 


— 


— 


0,5 


— 


— 


— 


— final temperature (°C)/hold time (min) 


370 


350/21 


345/26 


360/10 


340/35 


350/10 


— injector temperature (°C) 


390 


oven track 


50 


65-220-370 


100 




— detector temperature (°C) 


390 


360 


360 


370 


360 


360 


Injection mode 


split 


OCI 


OCI 


OCI 


OCI 


hot OCI 


Carrier gas: 














— type 


H2 


H2 


H2 


He 


H2 


H2 


— pressure (kPa) 


150 


— 


120 


90 


150 


— 


— flow (ml/min) 


— 


1 


— 


— 


— 


2,4 


Sample: 














— concentration (mg/ml) 


10 


15 


0,5 


1 -2 


0,5 


0,65 


— volume injected (|jl) 


0,5 


0,5 


0,5 


0,1 


0,4 


0,3 
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19 



20 



l/WIIl- 



21 



20 



25 



30 



35 



40 ^rnin 



Peak identification: 1, PPP; 2, MOP; 3, PPS; 4, POP; 5, PLP; 6, unidentified; 7, PSS; 8, POS; 9, POO; 10, PLS; 11, 
PLO; 12, unidentified; 13, SSS; 14, SOS; 15, SOO; 16, SLS + 000; 17, SLO; 18, unidentified; 19, unidentified; 20, SOA; 
21, AOO 



Experimental conditions 



GC column: 
Oven temperature: 
Injector: 
Detector (FID): 
Carrier gas: 

Amount injected 



25 m X 0,25 mm fused silica capillary column coated with 0,1 fjm Chrompack TAP 

100 °C held for 1 min; 30 °C/min to 340 °C held for 35 min 

Cold on-column 

360 °C 

Hj at 1 ,6 bar head pressure 

0,5 |jl of a 0,5 mg/ml solution 



Abbreviations: 

PPP Tripalmitin SSS 

MOP 1-Margaroyl-2-oleoyl-3-palmitoylglycerol SOS 

PPS 1 ,2-Dipalmitoyl-3-stearoylglycerol SOO 

POP 1,3-Dipalmitoyl-2-oleoylglycerol SLS 

PLP 1,3-Dipalmitoyl-2-linoleoylglycerol 000 

PSS 1-Palmitoyl-2,3-distearoylglycerol SLO 

POS 1-Palmitoyl-2-oleoyl-3-stearoylglycerol SOA 

POO 1-Palmitoyl-2,3-dioleoylglycerol AOO 

PLS 1 -Palmitoyl-2-linoleoyl-3-stearoylglycerol 



Tristearin 

1 ,3-Distearoyl-2-oleoylglycerol 

1-Stearoyl-2,3-dioleoylglycerol 

1 ,3-Distearoyl-2-linoleoyl glycerol 

Triolein 

1-Stearoyl-2-linoleoyl-3-oleoylglycerol 

1-Stearoyl-2-oleoyl-arachidoylglycerol 

1-Arachidoyl-2,3-clioleoylglycerol 



Figure A.1 — Triacylglycerol profile of tlie cocoa butter CRIV! 
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Table A.2 — Precision data for cliocolate sample and CB/CBE blends prepared 
with a CB from Grenada and a CBE of the type PMF/(Shea + lllipe) (mass fraction of 35 % and 65 %) 



Sample 


Chocolate 
sample 


Low 
level 


Medium 
level 


High 
level 


Number of laboratories 
Number of outliers 
Number of accepted results 


13 
1 
12 


13 
1 
12 


13 

13 


13 

13 


Mean value, g CBE/100 g CB 
True value, g CBE/100 g CB 
Bias, g CBE/100 g CB 


13,992 


15,142 
14,790 
-0,352 


24,798 
24,920 
0,122 


29,563 
30,010 
0,447 


Repeatability standard deviation, s^, g/100 g 
Repeatability relative standard deviation, % 
Repeatability limit, r [= 2,83 x ,g, g/100 g 


0,258 
1,84 

0,721 


0,167 
1,11 

0,469 


0,181 
0,73 

0,506 


0,222 
0,75 

0,623 


Reproducibility standard deviation, .v^, g/100 g 

Reproducibility relative standard deviation, % 
Reproducibility limit, R [= 2,83 x ,v^], g/100 g 


0,614 
4,39 

1,719 


0,357 
2,36 

1,000 


0,410 
1,65 

1,148 


0,541 
1,83 

1,514 



Table A.3 — Precision data for CB/CBE blends prepared with a CB from Ghana 
and a CBE of the type PMF/Shea (mass fraction of 50 % and 50 %) 



Sample 


Low 
level 


Medium 
level 


High 
level 


Number of laboratories 
Number of outliers 
Number of accepted results 


13 
2 

11 


13 
1 
12 


13 

13 


Mean value, g CBE/100 g CB 
True value, g CBE/100 g CB 
Bias, g CBE/100 g CB 


16,627 
15,070 
-1,557 


25,871 
24,900 
-0,971 


30,686 
30,010 
-0,676 


Repeatability standard deviation, s^, g/100 g 

Repeatability relative standard deviation, % 
Repeatability limit, r [= 2,83 x s^], g/100 g 


0,214 
1,29 

0,599 


0,258 
1,00 

0,722 


0,158 
0,51 

0,442 


Reproducibility standard deviation, .v^, g/100 g 

Reproducibility relative standard deviation, % 
Reproducibility limit, R [= 2,83 x ,v^], g/100 g 


0,229 
1,37 

0,640 


0,427 
1,65 

1,196 


0,452 
1,47 

1,265 
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Table A.4 — Precision data for CBE/CB blends prepared with a CB from Ivory Coast 
and a CBE of the type PMF/Sal/Mango (mass fraction of 50 %, 25 % and 25 %) 



Sample 


Low 
level 


Medium 
level 


High 
level 


Number of laboratories 
Number of outliers 
Number of accepted results 


13 

13 


13 
1 
12 


13 

13 


Mean value, g CBE/100 g CB 
True value, g CBE/100 g CB 
Bias, g CBE/100 g CB 


15,655 
14,970 
-0,685 


24,170 
24,970 
0,800 


28,535 

29,960 

1,425 


Repeatability standard deviation, s^, g/100 g 
Repeatability relative standard deviation, % 
Repeatability limit, r [= 2,83 x s^], g/100 g 


0,223 
1,43 

0,625 


0,189 
0,78 

0,530 


0,222 
0,78 

0,621 


Reproducibility standard deviation, s^,, g/100 g 

Reproducibility relative standard deviation, % 
Reproducibility limit, R [= 2,83 x ,y, g/100 g 


0,309 
1,98 

0,866 


0,356 
1,47 

0,997 


0,406 
1,42 

1,138 
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Organization and Objectives 

The Ethiopian Standards Agency (ESA) is the national standards body of Ethiopia 
established in 2010 based on regulation No. 1 93/20 lO.ESA is established due to the 
restructuring of Quality and Standards Authority of Ethiopia (QSAE)^which was 
established in 1970. 





ESA 's objectives are:- 



♦ Develop Ethiopian standards and establish a system that enable to 
check weather goods and services are in compliance with the 
required standards, 

♦ Facilitate the country's technology transfer through the use of 
standards, 

♦ Develop national standards for local products and services so as to 
make them competitive in the international market. 

Ethiopian Standards ^^^ 

The Ethiopian Standards are developed by national technical committees which are 
composed of different stakeholders consisting of educational Institutions, research 
institutes, government organizations, certification, inspection, and testing 
organizations, regulatory bodies, consumer association etc. The requirements and/ 
or recommendations contained in Ethiopian Standards are consensus based that 
reflects the interest of the TC representatives and also of comments received from 
the public and other sources. Ethiopian Standards are approved by the National 
Standardization Council and are kept under continuous review after publication and 
updated regularly to take account of latest scientific and technological changes. 
Orders for all Ethiopian Standards, International Standard and ASTM standards, 
including electronic versions, should be addressed to the Documentation and 
Publication Team at the Head office and Branch (Liaisons) offices. A catalogue of 
Ethiopian Standards is also available freely and can be accessed in from our 
website. 



V 



ESA has the copyright of all its publications. No part of these publications may be 
reproduced in any form without the prior permission in writing of ESA. 
International Involvement 

ESA, representing Ethiopia, is a member of the International Organization for 
Standardization (ISO), and Codex Alimentarius Commission (CODEX). It also 
maintains close working relations with the international Electro-technical 
Commission (lEC) and American Society for Testing and Materials (ASTM).It is a 
founding member of the African Regional Organization for standardization 
(ARSO). 



More Information ? 
Contact us at tite following address. 

The Head Office of ESA is at Addis Ababa. 

Son- 646 06 85, Oil- 646 05 65 
^011-646 08 80 
El 2310 Addis Ababa, Ethiopia 
E-mail: info@ethiostandards. org. 
Website: www.ethiostandards.org 
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